Analytic expressions of some physical quantities for Rydberg transitions, like the first Born cross section for the n → n transition, are found to contain terminating hypergeometric functions of large arguments which pose certain analytical and numerical problems that are well documented. We describe a simple method based on the use of the Jacobi polynomial to understand analytic properties and deduce an asymptotic expression of a general terminating hypergeometric function. To illustrate the utility, we apply the method to the n → n Born cross section, for which situation the Tricomi asymptotic method had been used earlier in the literature. It is found that the Jacobi polynomial method gives strikingly good results for n → n transitions over the entire range of the physical momentum transfer, in contrast to the Tricomi asymptotic method which gives unrealistically large results for large momentum transfers.
This letter discusses transitions of Rydberg atoms induced by collisions with electrons. As is well known, the first Born amplitude for transitions between arbitrary states of a hydrogen-like atom may be analytically evaluated by using conventional methods in the form of a series of terms containing terminating hypergeometric functions (THFs), i.e. a terminating series of algebraic terms [1] . This conventional expression is adequate for the study of low lying transitions when the series consists of a small number of terms. However, for high Rydberg states the series has, in general, many terms and several authors have reported (see, e.g., [1, 2] ) that the numerical computation of the series expression suffers from severe cancellation errors. Also, to the best of our knowledge, an asymptotic formula for the general series expression for overcoming the cancellation errors has not yet been given in the literature. Presumably, these problems will be surmounted if one is able to derive some alternative but more compact expression. It turns out that finding analytic expressions of the first Born amplitude suitable for the study of transitions between high Rydberg states in itself is a challenging problem and so far success has resulted only for a few sets of transitions [1, 3, 4] . The expressions for these cases are found to contain the THFs whose two or more arguments are large. This letter discusses one such expression of an n → n transition of a Rydberg atom. 
